
lα:tpι*er Οrg*πkatiοn pnd Desigπ {4th}
by l-lοrτn*s*y, Fattεrsοη
*h*pt*r l,15, Ρrοb1*m ] Ε

; Step r

a} $iγen dnta:

}Ο' = FΙΕE, D0 = ΟΟ.FF

D] = Α38?, D2 = Γ345
}3*FΓΟΟt β=4583
F'= ?

> Step z

Τhε fuΙlο:viπs fi$ur* dgsεribcs hφlv t* find πew pariιy p' fοr RΑΙ} 3

Ι}ιm
\

pΦ

ffi



a} Giι,eg'd&Ιa:

}0' = FΕΕE. }fr _ ΟΟΓF

D] = Α387, D7 = Γ345
}3=FΓΟ0. P=45s3
Ρ'=?

> Step a

Τhe fullοτving fiμr* d*scribes hο* lφ find neιv panιy Ρ' fοr RΑf D ]

Cοmμtei, Οrg*πiz*tiοn and F**igπ {4th)
by Ηοnn*ssy, Ρattersοn
Qh*pt*r δ'15, βrοblgm "1Ε

:πΙ}*' :)rffiW nΙ

trη
-Τ



Qornpui*r Φrganizatiοn and Ο*sign {4lh}

by Ηοn*e*sy, Fattersοn
Qhapkr δ,1s, Ρr*bl*m 1E

$tep,S

Τhen perfrrn XΟR οpεr*ιiοn γrith data DΟ', }], n2' D3 thgn get n*ιv peΙiry p'

Τhe d*ra valuοs in h*xacΙαcilxal Jbrm hefbre pοrt*rm ιhe Χ*R οpsr&tiΟn, the data valugs

c{ιn be *οnγgrted in ιο eηιιiva1*nt binary fbrrx. Τhsn th* r'alucι eΤe.

pg' - {FΙ,FE}lr* {1} 11 111Ο' l }1 Ι 1] ΙΟh

Dl * iΑ}lT)16, * {l81(} θΟι } 1Φ*Ο {i} } 1}*

p2 - β345)ιο = (1lιι 0011 0100 Ο101)2

p3 * (FF0Ο)l6'_ (1 ] 1 1 Ι ] 1 1 0Γ}00 Ο000)2

l SteΡ 4

X*&-*pαα!ls*:

Firsι pedαrrn Χ*R οp*rati*n witlr ΠΟ' and D] then get X valιl*-

ΙX}'* 1111 1ι1* 1111 1110

s} * lΟls Οilll 1QQ0 el]1

Χ* iilΟl i1*1sl1} lΟs1

$egοιld pοfοnn XΟR οp*rr*tiοn ιryith Ι}? aιιd }3 th*n g*t Υ valuο

'D2 
= ll Ι } ΦΟi} Οι*s *]rt

η: lllΙ 1iLι_aQ99 ja99

Y*0ΟΟs i1{}Φsl***lfiΙ



Qοrnμt*r Φrganizatiοn and D*sign {4th}
by }'lα:nes*y, Fatt*rsοn
*hapt*r 6.15, Prμblen: 1E

3 Step 5

Fina1ly pe&rm XQΙ}' οp*r*ιiοn wiιh X and Υ γ*1ιle* th*n get now parily Ρ'

X* Ο}Ql .l1θl Ο11Ι ιs$l

Y: βθ00 11i}* Q1Φ-t}Ql.

Ρ'* Ο101 0ΟΟΙ Φ&}1 }1*CI

Τhcrefογo p'= (*ΙΟ1 *0Οl Ο*1 i 1 1ΟΟ)r

=( 5 1 } Cilα

Step 6

ι:} {itygsdele:

}Ο' * Αs$C. }{} * Γ457
}1 * *s98, β3 * ΟΟΓF

D3*2FFF, Ρ*Α38?
Ρ'= ?



ξοrnput*r Φrg*nizatiοn and F**ign {*th)
by Η*n****y, Fattεn*οfi
*hapter s' 15, Frοblgπ 1E

$ΦsF'_-
fte fullαιηing figιlre d*scri**g h*γr }ο iincJ n*w p{triιy p' fοr ΙLAΙD 3

sa

re rel ret
$1 τ\}E;

> Step 8

Τh*n p***rw X{}ft οpαatiοn with data Ι}Φ', pi, Ι}2, D3 then get aew paτiιy F'

Τhe data γaΙιι** in hexad*οima} ftnx, s* be&rg the perlοrm X*R οperπ'iοn ** data

v*1ι:** cax Ιre **nvertε{Ι in t* equiwιΙ*x* bi*α:γ furnr, Thοn the γοlues we:

136' * 
{,&*9C}16 = {ΙsΙs 1sl 1 1sΟ] l Ι*α}1

nl = {s098):r = {ΟΟs* 0Ο*θ Ι{}Ο} Ιssah

Ο2 = {sΟFr)re* {*0*{} Ο*** t 1 1 ι 1'ι 1 1}2

p3 = (}FFΓ)rg = {Ο*Ι0 1'l Ι Ι ]111 1 i11}:



*αmButer Οrganizatiοn *nd Dg*isn {*th)

byllεnnοssy, Fattergοn

eh*pt*r l.'1$, βrοbl*rn 1Ε

,ljl

.$,

X*ll-Qpgaιigl:

Fiι,xt perfurm XΟR *p*r*ti*n ιviιlι }Ο' anεl }} then get X valιιe'

}Ο'* 1Ο1* 1*1Ι 1{}*1 1}00

}1 * 0silΟ s*sO lΟsl ls*$

X * 1010 iΟl} Οt}ΟΟ *1*Ο

$*s***p**rmXΟRι:pοratiΦnvdiιh}?ands3theng*tΥvalu*.

}?=Οssθ{}*** 1111 1ll Ι

Μil-ι
Y*8s1* 11ιΙ" ΟΟ0$Ο{}0Ο

> Step rο

si*altyp*rfuιm XΟR οpel'aιiοn wiιh X ωd Υ

X- }01Q ιθl) fi{ΟΟΟ1i}Ο

'J r;-Q$,"Ι$-"!l]"} s$.α! β$$s

Ρ' * ]00Ο CIΙ$r ΦΟs* *]ΟΦ

Τh*rcfοrs p'* 
{ lOsΟ {}1Ο0 (}{}{}CI slCIs}1

v*lιlφ* ιh*n gαι n*w parity F'

s{ I 4 * +)*

stw I



Qοrnputοr Φrgania*tiοn and Dcsign {4ξh}
by lten*e*sy, pattsisΦn

Qh*pter s,15, Prοb|*m 2Ε

e Step r

*} siι'φg ql&ta:

}s' = sΕFE, }θ = ΟilΓF
}1 = A38?, }}: Γ345
D3=FΓ0θ. 9*45s3
Ρ':?

i step 2

Th* lbΙlοwing fiμre dsιsribοs hοηr t* *nd new pιεity Ρ' f*r RΑΙD dl.



sοmμt*r Φrganir*tiοn *nd Ο*sisn {4th)

by Ηenn*s*y, Fattεrsοn

*hapter s.'1 $, Ρrοbl*n: 2Ε

P'. 3

]lhen perfuιm XΟR *peraiiοn γrith daΙg }*" Ο0 and Ρ xh*n gαt neιv parity Ρ''

Τhc daιa ι,alue$ in hexaelceilxd lorm. *ο hgfure ιhe pelfΦmr X*R οp*ιatiο* ιhg daιg

γalug*οanbοsοnγ$tedint*ηuiva}*ntbinaryfuym.Τhοnthgγ*1ι:e*arc:

pφ' =(FΕΕΕhc=(l ι1ι 1l ι0 l ιιl l l l0):

Bn * {OΟFF)r* = {0Ο{)* {iΟΟΟ 1 }1 1 1 11 1)2

p1 * iΑ3s?}r* - i}*1Ο ΦΟ11 10*0 Φ1Ι lh

pt* qp}45}lο*{11}1{}{)1} {}}*Ο 0l*u1

B3 * {FF0ai16- {1l}1 1 ι11 Ο*β{} ΟΟαΟi}

p * (45*3}ιε * {{}}00 {i1*1 1ΟΦ$ *Οtθi}



*οmpυter Οrganizatiοn and Design {4th}
by Ηεn*es*y, Fattersοn
Ch*pt*r l.15, βrοbΙem 2Ε

e gteF 4

X9&-Qgsrs!;$rr.:

First perfurm XΟR ομοraιiοn ι'litlι }Ο' ard I}fl th*n g*t X valuο.

Ι)0'* 111} 1ι1Ο 1111 ]11Ο

sQ : ΟΟs0 {i$$$ 1}11'ι 1}l

X* 1111111ζ}Οs*si}aΟl

Τhαn pοrfοrnι Χ*R οperati*n wit} Ρ ιnd X ι}r*n $Φι fiew parity Ρ'

Ρ * *i0* 0](i} 1**ι}i}{}10

X--: ι l] LlΙlφ-0_Ο.Ο-Ο- QQQ l

Ρ'* 1Οi1 1*}1 10Φ* Ο0}i

e Step 5

Τhsrefurg p'= il*l'ι ΙΟl } ls00 i}ΟΙ li:

={ & ,B I })r*

Ιr-rssη19}

$tep I
bi {iiγοn d*tι:

}0' * Α}pC' }Ο * Γ457

}} * ΦΓ}$8, Ι}? * Ο0βF

}3*?FFΓ, Ρ*Α387
Ρ'=?



θοmput*r srganiaatiοrι and D*sign {4th}

by ll*rιnοssy, Fatters**

*h*pt*r s.'ls, Ρrοblοm 2E

y Step 7

Τhe ftll*wing fiμre ιtαscrib** hι:iv lο find n*w p*ri$ P' fur RΑ}D 3'

l-fl mΓ:-j



θο,rnput*r Οrganieatiοn *nd De*ign {&th)

by Ηenπe*sy, βatterxοn

Qhapt*r l.1&, Ρrοbl*rn 2Ε

> Step B

Τhen per{brn XΟil οperaιiο:ι lvit}ι da1a l){)" }* arrd Ρ tΙιe* get Ι}*\s p*lity Ρ'

Τ}ιe daιa γ*tιles in hexadeοimaΙ tbrm, *ο bef'*re the μ*brm ΧΟR *p*raιiοn the daιa

γalues exjι bε cο$γ*rted in tο equivειΙεrιt birιary furrn. Τhοn t1r* v*}ue* are:

pg' * {,{B*C}16= {}Ο}0 l0ι1 Ι(}Ο1 l1sΟ}:

pg - {F45?ilε: i] 111 0iθf ΟtΟΙ *l1 ι}:

p 1 = (0Ο98)11; = (00Ο0 0000 lΟ0 ι l0οΟ)2

D2 = (οοΙ;F)16= (Ο0Ο0 0000 ι 1 l ι ι ι ι'l):

113 *pFFF}r**{Φ*1Ο 1111 }111 1ι11)}

p * 1A387)lο 
* ( i0l0 001 ι l000 011 l )?



Ο*:*pιter Φrganizatiοn *nd *e*ign {4th}
byl'{εnnesεy, Fattergοn
*hapt*r 6.15, Frοb|*rn 3Ε

b $tepg',:

ξ#&-QpsΙΦig}:

Firsι p*rΓοrm ΧΟR οperntiο* lviιh }** arrd Ι}0 ιh*n get Χ valu*.

ΟΟ'= }Οlβ lΟ'1Ι }Ο*] 1Ι0ι)

Ι}Ο* t1}1 β1$0 *1Ο1 Οllt

X*{)1Ο} 11}} 11Ο$ tΟl1

Τh** per*i:rr:l Κ}R οperatiοn μtiιfr X *nd F then get

X * Ο1Ο} t 1t ι l Ι{}Ο 1Ο: l

*:ls }-Q.sQ}Ι-} $ξQ Q l J-}

Ρ'*lΙilt10**1CI0:IΟs

new pωiιy Ρ'.

$ r risgep lQ,

Τh*rc{br* p,= {l 
.Ι 

l 1

={ r
Ι ΙΟsΟlΟl l10Ο}:

c 4 c)Ιs



Cοmpιlter Φrganiz*tiοn and Design {4th}
by Ηen*essy, paιtsr$Φη

*hapt*r s.15, Ρrοbl*m sΕ

RAln 4 is mαre efficienι bec*μsc iι τα1uire* fe\ξ,er rcads tο g*::ι*r*tε lhe nεxι p*rity w*rd

γaluε' Ι1 u$ε$ thξ semξ Ιξιis οf data RΑlD 4 *ffieiοntl."* sιlp}a$$ a mixkrο οf lατg* r*adι,

Ιarge ιvrit*s, and gma}Ι rοαd* plιts iι nllοx.s s:'ylnll rryritgn. RΑΙD 3 uxεs b1t*Jeve1 striping

η,'&*r* an R:ξΙ} 4 us*s b]οck leγαl striping" RΑID { is γerγ fb*t reedι and high effiοieney

bοeauge lοw r*ti* οfpariιy οr data



Cοmput*r Φrgeπizatiοn *rτd F*xign (4th}

by Ηenn*x*y, Fatter*sn
€.h*μter 6.1s, Ρroblοm 4E

RAl} 5 is dis*reπt frοm E,ΑΙ} 4 beαguse nΑΙr 5 ψιit** t1κ parity flε.rΟ$$ aΙl ιhe dislcr,

DaΙn γedundaney ix μr*videil by th* parity infοrmaιiοr'ι- Boι1 dam ar:id pefiΙy infοΙnιa.ιiοn

are arranged ο* thα dixk αrr*y, $ο, th*t ths hv* ξpes αf infrrmatiο* ιιο a}ιrnys οn

di$er*nt {i*kr.

> step 2

Τhe RΑΙD 5 ,ωοrks ncll i:r the fοll*wing situatiοns:

Ι' Ι_ιr lαrgc databas*ξ ιhe n*mbeιs οf r**d* *ι*ur thm rvritg$" }erfοrnran*'g deμades as

the p*r**ιltag* οf rιτit* *perati*ns incre**es, Α*d

}, \ξhere a high degree οf {λμlt tοt*r*:ι*e is required ιη,ithοut tΙιο *xpοnse *f a mirrοred

ι'*lunr*. Α ft,ΑΙ}-s ι,*Ιxnrc iι signi*li*antly mοr* sfΙiοient t}*n a :xirrοrοd γοlufi:e ιγhcn

Ι*rger nιιm.ber* *f digkx ιrs ιrsed,



Cοmput*r Οrganiz*tiοn and DesiEn {4th}
by Ηenιlessy, Fattεrgοn
Chapter s.15, Prοbl*n'l sΕ

.,.τ-_sΓwΙ_

Αx thg numb$r *f disks sr$ws by 1. the nμmber οf aαοssssr required tο caΙculflte * parity

ιγοrd ir:r RΑΙD: *l*ο pοιvs by 1. ln θ*ntf&sξ RΑΙ} 4 *nd 5 cοnlin*e tο *ceexs οιly

*xi*ting γαlug* οf dat* b*ing εt*r*d, Τhιts, as thο nιlmbgr οf ιlilkι grΟWs. RΑΙD 3

pθifθmen$* ιγilΙ οο*tinu* tο d*grade whiΙ* RΑl} 4 ε:ιd 5 ιvill rcΙ:}ein cοR,qtant.

St*p x

Rοgarding p*rfοnnan** i*suο. there is nο p*rtbnπαπq'* benφfit fοr Ιi,ΑΙD 4 οr 5 οver

RΑΙ} } fοr sm*ΙΙ numbsf$ *f disk*. Fοr ? di*]ιs. there is nο difilr*nαe.


